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Abstract— In this paper, we discuss about the dairy waste 

water. The aim of this is reduction of Chemical oxygen 

demand (COD) & Biological oxygen demand (COD) from 

dairy waste water using low cost adsorbent like Rice Husk 

Activated Carbon (RHAC).The other parameter like pH, 

Total Dissolved Solid (TDS), and Turbidity are effectively 

reducing to use of Rice Husk Activated Carbon (RHAC).  
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I. INTRODUCTION 

Dairy Industry is one of the major which required huge 

amount of water to process at manufacturing various product 

like cheese, butter lassie, as well as as well as cleaning, 

processing, washing at can & bottles. 

Waste water contains high concentration at 

Chemical Oxygen Demand (COD), Biological Oxygen 

Demand (BOD), Turbidity, etc. This water is directly 

disposed on ground and it harmful for environment. So it’s 

need to treatment on this waste water for various method as 

compare to economically a low cost adsorbent like Rice Husk 

Activated Carbon (RHAC). Rice Husk Activated Carbon 

(RHAC) is capable COD, BOD & Turbidity, rice husk is 

easily available raw material abundant area. 

A. Materials and Methods 

Material-Rice Husk Activated Carbon 

B. Preparation of Activated carbon 

The activated carbon prepared from the above said materials 

includes the following steps as shown in fig.3.1. 

 
Fig. 2: Preparation of Activated Carbon 

1) Crusher: 

The samples are firstly cut in to little pieces or pounded and 

are sieved to a pore size of 1.mm. 

2) Washing and Drying: 

The sieved specimens are washed a few times with tap water 

and afterward with refined water to adhered dust and it dried 

in stove at 1100 C for 24hrs to remove hydrocarbon and after 

that it is removed and is cooled at room temperature. 

3) Impregnation: 

The cooled sample is synthetically treated homogeneously. 

For initiation, 100gms of sample is altogether mixed with 

100ml of activating agents (H3PO4, ZnCl2, H2SO4) in 

proportion4:1.5. 

4) Carbonization: 

The arrangement is taken in to beaker and is put in an oven at 

1100 C foe 2hrs. Sample is adsorbed refined water and is 

subsequently replaced until the pH of sample gets to be stable. 

The dried sample is then exchanged to the muffle furnace for 

6 hrs at 6500 C and the activated carbon is arranged for 

treatment of the effluents. After the procedure of adsorption, 

parameters like COD BOD, pH of effluents is determined as 

per standard methods. 

 

C. Batch Adsorption Setup: 

The test is conveyed utilizing 250ml of wastewater. The 

measurement of activated carbon is set in the range from 2 to 

10gm and is added to 250 ml flask and is transferred to the 

orbital shaker for a predetermined interval of time. After the 

expiry of give time, the flask are expelled from the shaker and 

is trailed by filtration utilizing filter paper 44.Filter is then 

inspected for COD, BOD, turbidity, total dissolved solids. 

The distinction in waste water and filtrate, gives the % 

reduction of above discussed parameters. Impacts of different 

variables like pH, adsorbent dosage, and shaking time 

(contact time) are also studied. Contact time is explored by 

changing contact time during batch process from 15-75 min, 

and keeping the other parameters unaltered. Thus impact of 

pH and adsorbent dosage is inspected by changing one 

parameter one parameter and keeping other study. 

II. OBJECTIVES 

1) To study the effluent characteristics of Dairy wastewater. 

2) To prepare activated carbon (AC) from Rice Husk 

blended by using chemical activating agent H2SO4. 

3) To determine effect of activated carbon on removal of 

TDS. 
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4) To determine effect of activated carbon on removal of 

COD & BOD. 

5) Determine the optimum dosage of activated carbon 

which leads to optimum TDS, COD & BOD removal 

ratio. 

III. LITERATURE REVIEW 

A. Bharthi S. Shete and N.P.Shankar (2013) 

If we devise such a method which reduces the cost of 

treatment and provide some of the byproduct, in line. The 

owners themselves think of applying the same in the industry, 

ultimately minimize the losses to be developed to the 

ecosystem which is helpful in protecting the environment. 

Thereby I propose of using coir as a media the cheapest and 

readily available material in a fixed film fixed bed reactor. 

B. Prof. N. B. Singh, Ruchi Singh and Mohammed Manzer 

Imam (2014) 

1) To avoid the ill effect of discharged untreated effluent 

into the environment. 

2) To satisfy the statutory requirements of the state 

pollution control board and central pollution control 

board. 

3) In realization of our commitment to the future 

generations to provide pollution free environment. 

C. Trevor J. Britz and Corne´ van Schalkwyk (2006) 

As management of dairy wastes becomes an ever-increasing 

concern, treatment strategies will need to be based on state 

and local regulations. Because the dairy industry is a major 

water user and wastewater generator, it is a potential 

candidate for wastewater reuse. Purified wastewater can be 

utilized in boilers and cooling systems as well as for washing 

plants, and so on. Even if the purified wastewater is initially 

not reused, the dairy industry will still benefit directly from 

in-house wastewater treatment, since levies charged for 

wastewater reception will be significantly reduced. In the 

United Kingdom, 70% of the total savings that have already 

been achieved with anaerobic digestion are due to reduced 

discharge costs [96]. The industry will also benefit where 

effluents are currently used for irrigation of pastures, albeit in 

a more indirect way. All these facts underline the need for 

efficient dairy wastewater management. 

Before selecting any treatment method, a complete 

process evaluation should be undertaken along with 

economic analysis. This should include the wastewater 

composition, concentrations, volumes generated, and 

treatment susceptibility, as well as the environmental impact 

of the solution to be adopted. All options are expensive, but 

an economic analysis may indicate that slightly higher 

maintenance costs may be less than increased operating costs. 

What is appropriate for one site may be unsuitable for 

another. The most useful processes are those that can be 

operated with a minimum of supervision and are inexpensive 

to construct or even mobile enough to be moved from site to 

site. The changing quantity and quality of dairy wastewater 

must also be included in the design and operational 

procedures. From the literature it appears as if biological 

methods are the most cost effective for the removal of 

organics, with aerobic methods being easier to control, but 

anaerobic methods having lower energy requirements and 

lower sludge production rates. Since no single process for 

treatment of dairy wastewater is by itself capable of 

complying with the minimum effluent discharge 

requirements, it is necessary to choose a combined process 

especially designed to treat a specific dairy wastewater. 

D. Rajesh Ghosh* and Sounak Bhattacherjee (2005) 

The procedure adopted in this project to prepare precipitated 

silica from rice husk ash was successful and practically very 

sound. This innovative idea can be used out in future in the 

precipitated silica industry. The manufacture of silica from 

rice husk ash works out to be very cheap and cost effective as 

the main raw material, the rice husk ash can be obtained at 

low cost. Activated carbon obtained as the byproduct has a 

good market value. 

1) A general procedure is outlined for silica precipitation 

and activated carbon from rice husk. The most important 

aspect is nano-silica powder is obtained (Table 7, Figure 

9). The effect of different parameters like temperature of 

carbonization, temperature of mixture feed into the 

reactor, production of ash & conversion of silica has been 

reviewed. Precipitation of Silica carried out at 500°C, 

600°C, 650°C, 700°C using 5%, 10%, 15% and 20% 

Sodium Hydroxide–Analysis awaiting 

2) Silica present in Rice Husk=30% 

3) Activated Carbon obtained at 850°C and 900°C–

Analysis awaiting 

4) Precipitated silica and activated carbon was obtained 

from rice husk using the process outlined 

5) Silica in rice husk was 30% 

6) Analysis of yields of silica and activated carbon under 

progress 

Parameter Method Result 

Ph pH Meter 8.6 

COD(mg/l) 
Open Reflex Titrimetric 

method 

2380 

mg/L 

BOD BOD Incubi Meter 
1145 

mg/L 

TDS TDS Meter 900 mg/L 

Turbidity Nephelometer 
620.9 

NTU 

E. Uttarini and Papita Das. (2016) 

Their study showed that rice husk can be effectively used as 

adsorbent for treatment of dairy wastewater as it could bring 

about a removal up to 92.5% which could be achieved using 

an adsorbent dosage of 5 g/L, pH of 2, and temperature of 

30∘C. Moreover it is a cost-effective process since it is 

cheaply available raw material. The entire process was 

favored at lower temperature and lower pH with a little 

adsorbent dosage. The solution pH controls. Langmuir 

isotherm and pseudo-second-order models fitted best. But 

using of rice husk without any modification can bring several 

problems of COD loading when used in high dosages in 

industrial applications because the silica on the outer and 

impurities (fats and waxes) on the inner surfaces cause 

improper binding between the active sites and molecules. 

Thus future studies can be done by undergoing modification 

of rice husk. 
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IV. RESULT & DISCUSSION 

A. Effect of adsorbent dosage 

The effect of contact time on the process was identified by 

keeping time constant i.e. at optimum time of 75 min and 

varying thE dose of adsorbent from 2 gm to 10 gm. The effect 

of dosage showed reduction of COD of 89.78%. 

 
Fig. 3: Effect of adsorbent dosage of COD 

B. Effect of contact time 

The effect of adsorbent dosage on the process was identified 

by keeping dosage constant i.e. at optimum dose of 10 gm 

and varying the contact time of adsorbent from 15 to 75 min. 

The effect of dosage showed reduction of COD of 89.78%. 

 
Fig. 4: Effect of contact time of COD 

C. Comparisons between Charastricts of Initial Water and 

Treated Waste Water 

Sr.No Charastricts 
Initial Waste 

Water 

Treated Waste 

Water 

1 pH 8.6 7.5 

2 COD 2380 243 

3 BOD 1145 97 

4 TDS 900 528 

5 Turbidity 620.9 45.5 

V. CONCLUSIONS 

1) The rice husk activated carbon is good and effective 

absorbent for treatment of dairy waste water. 

2) The Rice Husk Activated carbon has good adsorbing 

capacity for neutral an basic components of waste water. 

3) The cost analysis of the preparation of Rice Husk 

Activated carbon are available abundantly and can be 

obtained for nominal price as agricultureal by product. 

4) The Rice Husk Activated Carbon reduces BOD upto 

91.52% & COD upto 89.78%, and other parameter like, 

ph, Turbidity, TDS, are effectively reduce by . 
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